Recent experimental results [1, 2] have shown the advantage of thin targets for collimated ion acceleration with normally incident high intensity circularly polarized laser beams. We study this problem with an Eulerian Vlasov code [3, 4] which solves the one-dimensional (1D) relativistic Vlasov-Maxwell equations for both electrons and ions, when the laser beam is normally incident on an overdense deuterium plasma. The laser wavelength λ is greater than the scale length of the plasma density gradient at the plasma surface edge L ( edge
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Recent experimental results [1, 2] have shown the advantage of thin targets for collimated ion acceleration with normally incident high intensity circularly polarized laser beams. We study this problem with an Eulerian Vlasov code [3, 4] which solves the one-dimensional (1D) relativistic Vlasov-Maxwell equations for both electrons and ions, when the laser beam is normally incident on an overdense deuterium plasma. The laser wavelength λ is greater than the scale length of the plasma density gradient at the plasma surface edge L ( is the skin depth). The radiation pressure of the laser pushes the electrons at the target surface via the ponderomotive force, producing a sharp density gradient, which gives rise to a charge separation and an electric field which accelerates the ions and leads to the formation of a neutral plasma jet. For the thin target considered, the electron phase-space shows electrons expanding from the back of the target (similar to the leaky light sail radiation pressure acceleration regime [5] ), then spiralling in phase-space around the target.
The relevant equations in the Vlasov code
The 1D Vlasov equations for the electron distribution function ) , , ( In the direction normal to x, the canonical momentum, written in our normalized units as 
Equations (2) are integrated along the vacuum characteristic x=t. In our normalized units: 
as follows:
Results
The 
